INTRODUCTION
Many people with type 2 diabetes mellitus (T2DM) experience diabetes-related stigma due to the fact that the condition is often perceived as a lifestyle-related disease by the general population. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] As a result, people with T2DM may feel ashamed of their illness and encounter discrimination, limited opportunities and negative stereotyping against them. 6 Public stigma and self-stigma are two distinct but inter-related constructs. Public stigma refers to negative reactions of the general public towards a group based on stereotypical attributes distinguishing that group. 11 12 Self-stigma, in contrast, refers to the internalisation of society's negative perceptions towards an illness by someone who has that particular illness. 11 12 In order to internalise public stigma, an individual must first be aware that a public stigma for their illness exists, accept the stereotypes associated
Strengths and limitations of this study
▪ This is the first study to test the psychological and behavioural patterns of stigma (self-esteem and social participation) and their relationship to self-stigma, patient activation for engaging in self-care and glycaemic control among patients with T2DM. ▪ This study quantitatively demonstrated that there were differences between the distinct psychological and behavioural patterns of stigma by the two dimensions (self-esteem and social participation), which were derived from our previous qualitative study, suggesting that the group with low self-esteem/low social participation is associated with higher levels of self-stigma and poorer patient activation for self-care. ▪ Owing to the cross-sectional design of this study, causal relationships between self-stigma, self-esteem and attitudes towards social participation cannot be determined.
with their illness, and then develop a negative attitude towards the illness and thus themselves. 11 12 This means that merely perceiving public stigma does not necessarily lead to the development of self-stigma. 11 12 In this study, we decided to use the Self-Stigma Scale that consists of cognitive, affective and behavioural subscales. 13 Since the Self-Stigma Scale was specifically designed to evaluate the self-stigma of groups that are not immediately identifiable, 14 it is viewed as an appropriate tool for assessing the particularly concealable condition of T2DM. Using this scale, it was demonstrated that self-stigma is a significant predictor of decreased activation levels for engaging in self-care among patients with T2DM. 15 It is a theoretically and empirically well-known fact that the two dimensions self-esteem and social participation are related to the ability to adjust to chronic illnesses in general. 16 17 Previous studies show that self-stigma is associated with self-esteem, which is defined as the degree to which an individual has a favourable or unfavourable opinion of himself/herself and finds himself/herself worthy or unworthy as a whole including their condition. 13 18-20 Depending on the degree of social participation, adjustment styles to illness differ. 16 17 For T2DM specifically, Kato et al 21 have found that patients' responses to self-stigma could be associated with social participation, which was defined as the degree to which patients are willing to participate in social life regardless of the severity of their condition.
In our previous qualitative study, 21 we showed that, in regard to responses to diabetes-related stigma, psychological and behavioural patterns of patients with T2DM could be explained by the following two dimensions: (1) a sense of self-esteem in relation to their illness and (2) attitudes towards social participation (for more details, see our previous paper 21 ). These psychological and behavioural patterns can be categorised as follows: group A (high self-esteem/high social participation), group B (high self-esteem/low social participation), group C (low self-esteem/high social participation) and group D (low self-esteem/low social participation). We qualitatively found that, compared with other groups, groups C and D seemed to develop lower self-esteem as a result of their own negative experiences and perceptions of their illness (stigma). The internalisation of this stigma (self-stigma) was seen as a possible contributing factor to changes in social participation and treatment adherence. 21 However, the associations between these distinct psychological and behavioural patterns of stigma (self-esteem and social participation) with self-stigma, patient activation for engaging in self-care and glycaemic control remain unproven quantitatively. Therefore, we need to investigate further in order to detail the characteristics of the psychological and behavioural patterns of stigma in T2DM. Accordingly, the aim of this study was to test the psychological and behavioural patterns of stigma (self-esteem and social participation) and their relationship to self-stigma, patient activation for engaging in self-care and glycaemic control among patients with T2DM.
METHODS

Study participants
A questionnaire-based cross-sectional study was conducted between November 2013 and March 2014. Consecutive sampling was used to recruit all outpatients with T2DM who had visited an endocrinologist on a specific date at four locations in Japan (ie, two university hospitals, one non-university-affiliated hospital and one non-university-affiliated clinic). Patients were recruited through their physicians. After the physicians obtained permission, the patients received an explanation of the study's purpose by the research staff, after which written informed consent was obtained. Inclusion criteria were as follows: presence of T2DM, age 20-74 years, ability to read and speak Japanese, no diagnosis of dementia and/or psychosis, and no need for urgent medical procedures or examinations. Patients completed a questionnaire that took ∼15-20 min.
This study was approved in advance by the Research Ethics Committee of the University of Tokyo Graduate School of Medicine and Faculty of Medicine, and by each participating facility.
Study measures
Participants' sociodemographic factors included age, sex, education (in years) and marital status. We also collected participants' clinical information such as body mass index (BMI), time (in months) since diagnosis of T2DM, injection therapy, diabetes-related complications and glycated haemoglobin (HbA1c) level. We calculated the number of diabetes-related complications as the simple sum of six complications in reference to the Diabetes Complications Index. 22 Scores ranged from 0 to 6.
Self-esteem
We used the Rosenberg Self-Esteem Scale (SES) to assess self-esteem levels. 18 23 The SES is a widely accepted scale due to its high reliability and validity. It contains 10 items scored on a four-point Likert scale, from 1 (strongly disagree) to 4 (strongly agree). Five negative items were reverse-scored to compute the total scores of individual participants. In this study, internal consistency was 0.79. All participants were assigned to one of two groups (high self-esteem/low self-esteem) depending on whether their score was above or below the total mean score. Since the self-esteem levels were normally distributed, the mean value of the score was used as the threshold.
Social participation
We assessed patients' levels of generic functional states using the following three subscales in the 36-question Short Form Health Survey (SF-36), Role Physical (RP), Role Emotional (RE) and Social Function (SF), 24 as a suitable approximation for attitudes towards social participation. In this study, we use the term social participation as it was defined in our previous study; essentially, social participation is defined as the degree to which patients are willing to participate in social life, which is influenced more by public stigma than by physical complications stemming from the severity of their condition. 21 Therefore, we intentionally chose these subscales not for the purpose of detecting small changes that were clinically important, but for the purpose of assessing patients' functional states that were influenced by their illness-related negative experiences as well as their illnesses. The generic health status highly correlates with patients' limitations in terms of engaging in daily and social activities due to physical health, mental health or both, based on patients' objective and subjective ratings. 24 Additionally, the SF-36 is a widely accepted valid health measure for estimating a specific disease burden, such as cardiac disease, asthma and diabetes.
The RP subscale contains four items on role limitations due to physical problems, and it evaluates the extent to which physical capabilities limit daily activities. The RE subscale contains three items on role limitations due to emotional problems, and it evaluates the extent and degree to which emotional problems interfere with work or other activities. The SF subscale contains two items on social functioning, and it evaluates the amount of time and extent to which emotional problems interfere with family, friends and other social interactions. For each subscale, item scores were coded according to the scoring algorithm, and then summed, transferred onto a scale from 0 to 100 and converted to norm-based scoring, with a mean set to 50. 24 Thereafter, we simply added up the total of each subscale score. We calculated the total mean score by dividing the total score by the total number of participants. We tested each subscale score (RP, RE, SF) individually, and then tested the total score of the subscales to see if participants' distributions were the same. Since the participants' distributions remained unchanged whether the subscale scores were tested individually or totally, we decided, for the sake of expediency, to use the total of the subscale scores as the levels of social participation in this study. All participants were assigned to one of two groups (high social participation/low social participation) based on whether their score was above or below the total mean score. Since the total of these subscale scores was normally distributed, the mean value of the total score was used as the threshold.
Psychological and behavioural patterns of stigma In our previous qualitative study, 21 we found that psychological and behavioural patterns of stigma varied depending on levels of illness-related self-esteem and attitudes towards social participation in patients with T2DM. For quantitative consistency, in this study we used the SES to measure self-esteem levels and three SF-36 subscales to measure social participation. As described above, participants were classified into different psychological and behavioural patterns of stigma based on each scale score: participants with high self-esteem were assigned to either group A (those with high social participation) or group B (those with low social participation; figure 1), and participants with low self-esteem were assigned to either group C (those with high social participation) or group D (those with low social participation; figure 1 ).
Outcome measures
Self-stigma The Self-Stigma Scale was used to assess patients' level of self-stigma. 14 The reliability and validity of the scale's Japanese version (SSS-J) were reported previously. 13 The 39-item SSS-J allows four responses on a Likert scale (strongly disagree, disagree, agree and strongly agree) scored 0, 1, 2 and 3, respectively. Total scores are treated as continuous and range from 0 to 117. Higher scores represent higher levels of self-stigma. In this study, the SSS-J had an internal consistency of 0.96.
Patient activation
The Patient Activation Measure (PAM-13) was used to assess patients' activation levels for self-care. [25] [26] [27] Patient activation is a concept that entails a comprehensive approach to several elements related to activation, including the patients' knowledge, skills, confidence and behaviours needed to manage their illness. Previous studies have indicated that the PAM-13 predicts a range of comprehensive behaviours, not just healthy behaviours (eg, exercise, diet) but also disease-specific selfmanagement behaviours (eg, keeping a written diary of glucose levels, taking diabetes medication as recommended by the physician). 26 28 The PAM-13 is a clinically used, highly reliable and valid scale that consists of 13 questions on a Likert scale with five response categories scored 1 (strongly disagree), 2 (disagree), 3 (agree), 4 (strongly agree) or missing (not applicable), with a possible total score of 13-52. These scores were then converted to an interval scale (0-100). A high score corresponds to a positive attitude towards necessary behavioural changes during the course of treatment. The Japanese version of the PAM-13 for mental health was used without including the words 'mental health' as stipulated by the scale's developer. 26 In this study, the scale had an internal consistency of 0.85.
Glycated haemoglobin
HbA1c was determined through blood samples taken that day.
Statistical analyses
Descriptive statistics were calculated using means and SDs or numbers and percentages based on the nature of the variables. To ensure the validity of the classification rationale of the four psychological and behavioural patterns of stigma in patients with T2DM, we calculated self-stigma levels using the SSS-J and then tested the respective self-stigma level within each of the four groups using a one-way analysis of covariance (ANCOVA) after controlling for age and sex. We then calculated means and 95% CIs of PAM-13 scores and HbA1c levels for each group. We conducted a one-way ANCOVA to test for differences in mean scores of PAM-13 as well as those of HbA1c levels among the four groups, controlling for age and sex. Bonferroni correction was used to correct for multiple comparisons. All analyses were performed using SPSS V.23.0 (SPSS Japan, Tokyo, Japan).
RESULTS
We recruited 259 patients with T2DM through physicians, and obtained written informed consent from 218 patients (response rate 84.2%). Among these participants, 217 completed the questionnaire (1 patient declined). In the analysis, we excluded five participants who chose 'strongly disagree' for all 39 items of the SSS-J based on their strong responses and uncertainty over whether the scale could measure what it was originally intended to assess. We also excluded three participants who chose 'strongly agree' for all 13 items of the PAM-13 as advised by the scale's developer. Therefore, 209 participants were included in our final analysis. The percentage of missing data was 0 for all questionnaire items. Table 1 shows the sociodemographic and clinical characteristics of 209 participants. There were 168 male participants (80.4%) and 41 female participants (19.6%), with a mean age of 60.2±10.1 years. Mean duration of T2DM was 159.1±113.8 months, mean BMI was 26.3±5.2 kg/m 2 and mean HbA1c was 7.3±1.2% (56 ±13.1 mmol/mol). Mean number of diabetes-related complications was 0.57±0.86, and 34.9% of participants received injection therapy (insulin or other injectable medications). Mean number of years of education was 13.9±2.3. Most participants were married (72.2%). We assessed the equivalence of sociodemographic and clinical variables (eg, education, marital status, BMI, duration of T2DM, diabetes-related complications) between the four groups; however, we did not find any differences between the four groups. Figure 2 shows mean self-stigma levels of different psychological and behavioural patterns of stigma. Using ANCOVA after controlling for age and sex, there was a significant difference in self-stigma levels between the four groups (F[3203]=15.70, p<0.001). We observed the highest mean self-stigma levels in group D followed in decreasing order by groups C, B and A. The lowest mean self-stigma levels was group A. Multiple comparisons using the Bonferroni test showed significant differences in self-stigma levels between groups A and D ( p<0.001). The test also showed that there were no significant differences in self-stigma levels between groups B and C ( p=1.0). Figure 3 shows mean PAM-13 scores and HbA1c levels of different psychological and behavioural patterns of stigma. Using ANCOVA after controlling for age and sex, there was a significant difference in mean PAM-13 scores between the four groups (F[3203]=9.34, p<0.001). Multiple comparisons using the Bonferroni test showed significantly lower PAM-13 scores in group D compared with groups A ( p<0.001) and B ( p=0.02). As for HbA1c levels, using ANCOVA after controlling for age and sex, differences in means between the four groups showed a moderate increase from group A to group D, using ANCOVA (F[3203]=2.36, p=0.07); however, there was no significant difference between groups A and D ( p=0.09). 
DISCUSSION
In this study, we aimed to test the psychological and behavioural patterns of stigma (self-esteem and social participation) and their relationship to self-stigma, patient activation and glycaemic control. The highest self-stigma levels were observed in group D, the group that exhibited low self-esteem and low social participation. The results concerning the association between low self-esteem and self-stigma are consistent with established theoretical perspectives on self-stigma. 13 19 20 On the other hand, the results concerning the association between low social participation and self-stigma could be a novel finding regarding the characteristics of selfstigma among patients with T2DM. Thus, those who would fall in group D and exhibit that particular psychological and behavioural pattern may experience selfstigma and poorer patient activation for self-care.
The strengths of this study include its ability to delineate the psychological and behavioural patterns of selfstigma by the two dimensions (self-esteem and social participation) derived from our previous qualitative study, and then use objective measures through the Rosenberg SES and the SF-36 subscales to classify patients with T2DM into these groups. This study suggests that self-stigma includes both psychological states (self-esteem) and behavioural manifestations (social participation) among patients with T2DM. Without our previous analyses using qualitative data, we would not have been able to find a new dimension-the behavioural dimension-of self-stigma, or elucidate both the psychological manifestations (self-esteem) and behavioural manifestations (levels of social participation) of selfstigma in patients with T2DM.
This study has several limitations. First, since this study is cross-sectional, it can only demonstrate what the psychological and behavioural patterns of self-stigma look like, and their relationship to patient activation for selfcare; however, we do not know any causal relationships concerning each variable. For the next step, future research will be needed to investigate the causality of these variables to conceptualise self-stigma in patients with T2DM. Second, the amount of men in our sample outweighed the amount of women (80.4% of the participants were male). Although the prevalence of T2DM is higher among men (24.0%) than women (13.4%) in Japan, 29 it is not known exactly why we had such a large number of male participants compared with female participants. Third, this study did not include patients who were examined by primary care physicians in the community. Therefore, these findings do not capture the entire picture of patients with varying degrees of severity of T2DM. To verify the effects of self-stigma on the attitudes of patients with T2DM towards self-care management, further studies with a more representative population will be needed. Fourth, in this study, we used only three SF-36 subscales (RP, RE and SF) as suitable approximations to assess the level of social participation both physically and emotionally, although the subscales may not directly assess social participation itself. A new questionnaire needs to be developed with reliability and validity to assess social participation more accurately.
Our findings can have some important implications. Self-stigma can be observed by healthcare professionals during their daily practice. To help optimise the effectiveness of diabetes treatment, healthcare professionals could regularly assess whether patients are experiencing self-stigma and then help them develop positive personal images of their illness to enhance self-esteem. Additionally, for any patients who seem to limit their social participation regardless of the severity of the condition, healthcare professionals could closely examine and actively listen to patients' accounts of recent social activities and the reasoning behind their low social participation, and encourage them to find opportunities for social interaction as an important part of their treatment.
